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I. Program Objective and General Description 


Mystic Tracer 


The Mystic Tracer program is used to debug programs by tracing 
specified sequences of Mystic commands as they are executed. The con- 
tents of locations and results from the execution of commands are 
listed from tape. The Mystic Tracer uses the IBM 1401 Bumper pro- 
gram to prepare the program to be traced plus all of its subroutines. 

The job is set up in two steps. The Tracer is set up as a subroutine 
which is called at the point in the sequence of commands at which the 
user desires tracing to begin. Thus, a function command must be in- 
serted in the user’s program at this point and the Tracer deck must be 
K’d and added onto the user’s program. In the first step, the entire 
program to be traced is written on tape by the IBM 1401 Bumper pro- 
gram. The main program plus all subroutines that might be traced 
(included within the sequence of traced commands) must go onto this 
tape. The function command calling the Tracer must be inserted before 
step 1, but the Tracer (as a subroutine) need not be added to go onto this 
tape. In the second step, the program to be traced is compiled with the 
function command inserted to call the Tracer. The user's program, 
all subroutines to be traced, and the Tracer subroutine are compiled 
and execution continues until the Mystic function command calling the 
Tracer is executed. At this point, the Mystic Tracer takes over and 
continues to execute the instructions in the sequential order set by the 
logic of the user's program, but simultaneously records information 
about the execution of each command (arguments, results, et cetera). 
This tracing calls the tape generated in the 1401 step and continues until 
the Begin command specified in the function command calling the tracer 
is reached. At this point, control is returned to the main program and 
execution continues. 
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II. 1401 Bumper 


Program Objective 


This program adds the contents of the K counter to each address 
in a Mystic command-except those which have been Q ] ed. The contents 
of the K counter are set to zero when a K00000 is encountered. Any 
other K is cumulatively added into the K counter. 

In addition, this program has a feature necessary for tracing 
function commands with the tracing program. A record count is 
printed in columns 66-70 of each record containing a function command. 

The 1401 bumper will accept Mystic commands from card or tape. 
For card input, sense switch C should be "on," For tape input, sense 
switch C should be M off M and the input tape is read from unit #1. This 
program makes a BCD tape on unit #2 which is input on B-4 for tracing. 
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III. Mystic Tracer 


Program Objective 

This program is used in debugging. It traces each command ex- 
ecuted within bounds set by the user. All Mystic commands will be 
traced at present except for the following commands: Note, Load, and 

Execute. Also, this program can not yet trace a variable end (a trans- 
fer command that transfers to different Begin commands at successive 
executions of the transfer command. Example: 

G 00100 00050 00060 
E 00100 

where the location equal to 50 plus the contents of location 60 contains 
a Begin command). 

As each command to be traced is executed, the Mystic command 
(operation code, X-address, Y-address, Z-address, and any other 
parameters) is written on tape along with information about the contents 
of the locations. 

The Tracer is functioned to and the program can continue after the 
desired commands have been traced. 

Program Requirements 


The Mystic Tracer is a subroutine and should be placed behind all 
other subroutines of the program to be traced. It uses 380 memory lo- 
cations. The first Q card must be filled in by the user: 

Q 90040 XXXXX 

where XXXXX equals K plus 1 (one)-(equals the location of the first 
Begin command of the Tracer). 

A BCD tape of the program to be traced (including the function com- 
mand calling the Tracer) plus all subroutines used by it should be made 
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using the 1401 Bumper Program. This tape is input to the Tracer pro- 
gram on tape unit B-4 during tracing. 

A blank tape on B-5 is used by the Tracer for output. This tape 
should be listed to follow the execution of commands after the run. 

Both for making the input tape and running the program, a function 
command should be inserted where the user wants tracing to begin. 

F XXXXX YYYYY ZZZZZ 
where XXXXX = 00000 

YYYYY = the location of the first Begin command of the 
Tracer 

ZZZZZ = the Begin command (in the program to be traced) 

where tracing should stop. The Tracer will execute 
and trace all commands in the flow of command 
sequence until this Begin command is reached. 

Example: The Tracer is K'ed to 00500 and the user wishes to trace a 

section of his program starting with M 00080 00081 0008Z 
and ending with B 00005 . 


*B 00011 

D 00040 00041 0004Z 


M 00080 00081 0008Z 


R 

00440 

00441 


G 

00040 

00050 

00100 

C 

00040 

00200 

00005 

E 

00011 



B 

00005 
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The following function command should be inserted before 
the Multiply command: 

F 00000 00501 00005 

The program plus subroutines, but not the Tracer deck, is 
put on tape with the IBM 1401 Bumper program. Then the K 
card and Tracer are put behind this deck for the machine run. 

When F 00000 00501 00005 is executed, tracing begins with 
M 00080 00081 00082 and continues until C 00040 00Z00 
00005, or some other command, transfers control to B 00005 . 

More than one section of the program can be traced by in- 
serting other such function commands. 
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IV. Sample Output 


OP X 

G 0C078 

Y 

00050 

7 

CC0C5 

Y+ ( Z. ) 
5OOCO0CG 

02 

{ Y+ { Z ) ) 
1CCOOCOO 

01 



CP X 

M 00080 

Y 

C0008 

z 

CC07 8 

( X ) 

3OOCO0C0 

01 

( Y) 

3CC00C00 

01 

(Z ) 

10000000 

01 

OP X 

M 0008 A 

Y 

00078 

z 

00078 

( X ) 

lOOCOOCO 

01 

( V ) 

iCGOOCOO 

01 

(Z ) 

10000000 

01 

OP X 

M 00085 

Y 

0C0C7 

z 

CCC8A 

(X) 

AOOCOCCO 

01 

( Y) 

AOOOOOOO 

01 

(Z ) 

10000000 

0 1 

OP X 

A 0C080 

Y 

00080 

7 

CCC35 

( Y )+{/.) 
700C00C0 

01 

( Y) 

30000000 

01 

( 7 ) 

AOOOOOOO 

01 

CP X 

M 0C08A 

Y 

00078 

Y 

COOPA 

(X) 

10000000 

01 

( Y J 

10000000 

01 

(Z ) 

10000000 

01 

CP X 

A 0008C 

Y 

00080 

7 

COOSA 

(Y)+(Z) 

8GOCOOCO 

01 

( Y) 

70C00C00 

01 

(Z ) 

10000000 

01 

OP X 

A 00080 

Y 

00080 

7 

CC006 

l Y ) + 1 Z ) 
230C0CCC 

02 

( Y) 

8CG00C00 

01 

( Z ) 

15000000 

0 2 

OP X 

A 0C082 

Y 

00080 

l 

C0082 

( Y)+ IZ) 
2 30C00C0 

02 

( Y) 

2 3C00000 

02 

( Z ) 

OOOOOOOO 

00 

OP X 

F 0CC9C 

Y 

C97A8 

Z 

CC080 

(Z ) 

230C0CC0 

02 





CP X 

F 00092 

Y 

C97A3 

z 

00082 

(Z ) 

2 30C00CG 

02 





CP X 

F 0008 8 

Y 

097A8 

z 

CCC78 

(Z ) 

lOOCOOCO 

01 






OP X V Z COLUMNS PER FIELD 

P 0C088 CC0C9PA C9C309C3 C9C30GCG OOOOOOOO 00000000 0000 
WAY DATA IS STORED 
NNNNNN 

(Y) (X) 

10C0CGC0 01 1CCOCOOO OR 

GP X Y 7 { Y ) + ( Z ) { Y ) (Z) 

A 0CCC5 0C0C5 CCCC9 lOOCOOCO 01 OCCOOCOO 00 10000000 01 
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OP X V 7 l X ) ( Y ) 

c 00010 0C0C5 CG0C1 20GC00C0 02 1CC00000 01 

OP X 
B 00001 

OP X Y 7 Y+ ( Z ) ( Y+ ( Z )) 

G 00078 00050 CCCC5 510C00C0 C2 20C00000 01 

OP X Y Z ( X) (Y) (Z) 

M 0C08C 00008 CC078 600C00C0 01 3CC00C00 01 20000000 01 

OP X Y Z ( X) (Y) (Z) 

M 0008 A 0C078 C0078 400C0CC0 01 20C00000 01 20000000 01 

OP X Y Z IX) ( Y ) ( Z ) 

M 00085 0C0C7 C0084 160C0CC0 02 40000000 01 40000000 01 

OP X Y Z ( Y ) + ( Z ) ( Y ) (Z) 

A 0C08G 00080 CC085 220C0CC0 02 60000000 01 16000000 02 

OP X Y Y (X) (Y) (Z) 

M OCOe4 00078 C0084 8C0C0CC0 01 2CC00C00 01 40000000 01 

CP X Y Z ( Y ) + { Z ) { Y ) (Z) 

A 00080 00080 00084 3C0C00C0 02 22C00C00 02 80000000 01 

OP X Y Z l Y ) + ( Z ) (Y) (Z) 

A 00080 00080 C00C6 450C0CCC 02 30C00C00 02 15000000 02 

OP X Y Z { Y)+(Z) (Y) (Z) 

A 0C082 0C080 CC082 680C0CC0 02 45000000 02 23000000 02 

OP X Y Z (Z) 

F 0CC9C 09748 CC080 450C0CC0 02 

OP X Y Z (Z ) 

F 00092 09748 C0082 680C0CC0 02 

OP X Y Z (Z) 

F 00088 09748 CC078 200C00CC 01 

OP X Y Z COLUMNS PER FIELD 

P 00068 C00C9PA C90309C3 C9030000 00000000 00000000 0000 
WAY DATA IS STORED 
NNNNNNi 
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(Y) (X) 

10CCC0C0 01 2CCOCOOO 08 


OP X 

A 0CCC5 

Y 

000 C 5 

7 

CC0C9 

{ Y ) + ( Z ) 
20OCOCC0 

01 

( Y) 

1 GCOOGOO 

01 

( Z ) 

10000000 

01 

CP X 

C 0C01C 

Y 

000C5 

z 

CCC01 

(X) 

2COCOOCO 

02 

{ Y) 

2CCC0C00 

01 



OP x 

B 00001 









OP X 

G 00078 

Y 

00050 

7 

CCCC5 

Y+ { Z ) 
52000000 

02 

( Y+(Z ) ) 

3CC00C00 

01 



OP X 

M 0C08C 

Y 

0C0C8 

z 

CCC78 

( X) 

9COCOOCO 

01 

( Y) 

3CCOOCOO 

01 

(Z ) 

30000000 

01 

OP X 

M 00084 

Y 

0 C 0 7 8 

Z 

C0078 

( X) 

900COCCO 

01 

{ Y) 

3CC00C00 

01 

(Z) 

30000000 

01 

OP X 

M 00085 

Y 

0C0C7 

z 

C0084 

t X) 

360COCCO 

02 

(V) 

40GOOCOO 

01 

(Z ) 

90000000 

0 1 

OP X 

A 00080 

Y 

00080 

7 

C0085 

I Y) + (Z ) 
45000000 

02 

( Y) 

90000000 

01 

l Z ) 

36000000 

02 

OP X 

M 0C084 

Y 

00078 

Y 

CC034 

{ X) 

27OCOCC0 

02 

(Y) 

3 GCOOGOO 

01 

(Z > 

90000000 

0 1 

OP X 

A 0008C 

Y 

0G080 

Z 

C0C84 

( Y)+(Z) 
7 20 COOCO 

02 

( Y) 

45COOCOO 

02 

[ l ) 

27000000 

02 

OP X 

A 00080 

Y 

00080 

7 

CC006 

( Y)+(Z) 
870COCC0 

02 

( Y) 

72COOOOO 

02 

(Z ) 

15000000 

02 

OP X 

A 00082 

Y 

00080 

z 

C0082 

l Y) + IZ) 
1 55 COOCO 

03 

( Y) 

87000000 

02 

l Z ) 

68000000 

02 

OP X 

F 00090 

Y 

09748 

Z 

CCC80 

(Z ) 

8 70 COOCO 

02 





OP X 

F 0C092 

Y 

09748 

z 

00082 

(Z ) 

1 55COOCQ 

03 





OP X 

F 00088 

Y 

09748 

z 

CC078 

(Z ) 

3COCOCOC 

01 
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OP X Y 7 COLUMNS PER FIELD 

P 00088 00GC9PA C90309C3 C9C30000 00000000 00000000 0000 
WAY DATA IS STORED 
NNNNNN 

IY) (X) 

lOCOCCOO 01 3CCOOOOO 08 


OP X 

A 0CCC5 

Y 

000C5 

7. 

CCCC9 

( Y ) + ( Z ) 
30000000 

01 

{ Y) 

2CC00C00 

01 

{ 7 ) 

10000000 

01 

OP X 

C 0001C 

Y 

0C0C5 

z 

CC0C1 

( X ) 

2G0C0CC0 

02 

( Y) 

3 C COO COO 

01 



op :< 

B 00001 









OP X 

G 00078 

Y 

00050 

7 

CCC05 

Y+ (Z ) 

5 30COOCO 

02 

{ Y+(Z 1 ) 
ACOOOOOO 

01 



OP X 

M OC08C 

Y 

0C008 

z 

CC078 

( X) 

1 20 COOOO 

02 

( Y) 

3CCOOCOO 

01 

(Z ) 

AOOOOOOO 

01 

OP X 

M OCOeA 

Y 

00078 

z 

CC078 

{ X) 

160C00C0 

02 

{ Y) 

ACCOOOOO 

01 

(Z ) 

AOOOOOOO 

01 

OP X 

M 00085 

Y 

0G0C7 

z 

C 008 A 

l X) 

6AOCOCCO 

02 

( Y) 

AOCOOCOO 

01 

(Z ) 

16000000 

02 

OP X 

A 00080 

Y 

0G080 

Z 

CC085 

{ Y)+ (Z) 
760C00C0 

02 

( Y) 

12000000 

02 

( Z) 

6 AOOOOOO 

02 

OP X 

M 0008 A 

Y 

00078 

Y 

CCORA 

( X ) 

6AOCOOCO 

02 

( Y) 

ACCOOCOO 

01 

{ Z ) 

16000000 

0? 

OP X 

A 0008 C 

Y 

CC080 

Z 

CC08A 

( Y ) + ( Z ) 
1A0C00C0 

03 

( Y) 

76CC0C00 

02 

(7 ) 

6AOOOOOO 

02 

OP X 

A 00080 

Y 

0G080 

Z 

CC006 

( Y ) + t Z ) 
1 55000CG 

03 

( Y) 

1 ACOOOOO 

03 

( Z ) 

1 5000000 

02 

OP X 

A 00082 

Y 

0G080 

Z 

C0082 

( Y)+tZ) 

310C00CG 

03 

{ Y) 

1 5 500000 

03 

( Z ) 

15500000 

03 

OP X 

F OCCSC 

Y 

09 7 A 8 

Z 

CCOPO 

(Z ) 

155C0CC0 

03 





OP X 

Y 

z 

IZ ) 
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Sample Decoding Instructions: Add Op (A XXXXX YYYYY ZZZZZ) 
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MYSTIC PROGRAM NO PAGE-J^CF i 

DESCR I PT I ON : Tracing Program 

Uses Locations 1 to 379 


PROGRAMMER : Patricia Brown Savage 


■1 

0 0 

0 1 
B 

Transfer to 02 

Next Instruction 


1 

X 

HR 

(Z) 

0 6 

-2 

0 7 

B 


0 • 

B 

10 

Variable 

End 

B 

1 2 
B 

t 3 

B 

1 4 

B 

■1 

1 s 

B 

t « 

B 

1 7 

B 

i a 

B 

1 9 

HH 

2 0 

B 

B 

2 2 

2 3 

24 

MUM 

2 5 

B 

2 a 

B 

B 

2 a 

2 • 

B 

1 

4 > 

3 1 

89 

3 2 

The Letter B 

3 3 

The Letter N 

3 4 

61 

mm 

3 5 

30,000 

Return From 3 7 

Tracer 

3 a 

61,000,000 

mRi 

4 0 

B 

B 

4 2 

B 

4 3 

B 

4 4 

B 

■B 

1 

4 5 

B 

5 0 

4 6 

5 1 I 

Y 

4 7 

B 

5 2 
V 

4 a 

5 3 

£ 

4 • 

1 

OP 

A 

I 



■R 

9 0 

a i 

e 2 

a 3 

a 4 

BI11B 

6 5 

a a 

+1 

6 7 

160 

aa 

3 

700,000 

H 

63,000 

6,400 

7,800 

9,000 

7 4 

■H 

7 5 

75 

7 6 

90 

8,300 

10,000 

80 

■1 

a o 

2 

a t 

4 

e 2 

5 

a 3 

6 

3 

1 

a 5 

100 

a e 

Note Counter 

Counter 

a a 

9,748 

a 9 

m 

9 0 

9 1 

9 2 

9 3 

9 4 

i 

The Letter F * ' 

9 6 

9 7 

Working •• 

Storage 

9 9 


NOTES 
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MYSTIC PROGRAM NO PAGE— l_OF_i 

DESCR ! PTI ON : Tracing Program 

Uses Locations 1 to 379 

PROGRAMMER : Patricia Brown Savage __ 
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MYSTIC PROGRAM NO PAGE— 2_OF_i. 

DESCR ! PT l ON : Tracing Program 
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PROGRAMMER : Patricia Brown Savage 
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B 

B 
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Storing Notes 

MSS 

0 s 

Storing Notes 

0 6 

Storing Notes 



0 t 

Storing Notes 

MM 

1 0 

Storing Notes 

1 1 

B 



1 4 

B 

Ml 

> 5 
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i « 
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1 7 

B 


B 

MB 

2 0 

B 

2 ! 
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B 

B 

B 24 

MM 

B ” 

B 

B 

B " 8 
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3 0 

B 

B 

B 
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3 4 
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3 5 

j e 

3 7 

3 8 
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MM 
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MB 
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7 0 

7 1 
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7 6 

7 7 
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7 9 

2, 80 


8 0 

8 I 

6 2 
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84 

2. 85 


8 9 
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8 7 

8 8 

8 9 

2. 90 


9 0 

9 1 

9 2 
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9 4 

HH 


* 5 
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9 7 
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PG LIN CT LA3CL DP A OPERAND B OPERAND P LOC INSTRUCTION COMMENTS 
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ft 
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li 
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XY 
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801 
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801 
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0 


B 
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0801 
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VIII. Operating Notes 


1401 Bumper 

Run with sense switch _A and I/O on. Load a blank output tape on 
unit #2. For card input, turn sense switch C on. For tape input, load 
tape on unit #1. Push load. USER MUST FILL OUT TAPE IDENTI- 
FICATION LABEL CARD. 

RUN CARD FOR CARD INPUT: 
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Mystic Tracer 


Put a blank tape on B-5 and an input tape on B-4 from the 1401 
Bumper program. 















